WATER AND  ITS CONSTITUENTS
Hydrogen is the lightest gas known. When a jar containing hydrogen
is closed with a glass plate and an inverted jar containing air is placed
above it, on removing the plate the hydrogen rises from the lower to the
upper vessel, displacing the air in the process. Hydrogen and oxygen
can exist together at ordinary temperatures without chemical combina-
tion taking place. It is only when ignited that the gases combine and
then the hydrogen burns with a bluish flame. When hydrogen and
oxygen are mixed together in the proportion of 2 to I by volume and an
electric discharge is passed through the mixture, the temperature
developed by the electric discharge is sufficient to produce chemical
action between them and an explosion takes place. The product of the
chemical reaction shrinks to an insignificant volume, viz., the volume of
the water produced. If, however, the hydrogen or the oxygen is in
excess of this proportion, some hydrogen or oxygen will remain with
the water. Thus the volumes in which hydrogen and oxygen combine
are in the ratio of 2 to i.
Exercises XIV
1.  What causes iron to rust ? A few iron nails were placed in a
flask half full of distilled water, which was then boiled for several
minutes. The flask wras then well sealed and left unopened for several
years. The nails were still bright, no sign of rust being noticed. Give
some reason for this and describe the methods commonly adopted for
preventing the rusting of iron.
(C. G. L. I.; Hand. S.)
2.  How would you attempt to determine experimentally the per-
centage of oxygen (by volume) in ordinary air ? Describe the apparatus
used,
(C. G. L. L; Hand. S.)
3.  Illustrate, by means of two suitable examples in each case, the
difference between
(a) Physical change and chemical change.
(b) A mechanical mixture and a chemical compound.
(c) Metals and non-metals.
(C. G. L. L ; Hand. S.)
4.  What are the main sources of carbon dioxide present in the air,
and what are the properties of the gas ?
How, in what conditions, and for what purpose, do plants make use
of it?
(C. G.L. L;Hand.S.)
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